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(54) PACWHPHTEJlb CKBAXHH . 

(57) M3o6pCTCMMe othocmtcw k ropnofl npo- 

MUUJ/ieHHOCTM M MOXet 6blTb MCnOflb30B3HO B 

rmeBMoyAapHbix Mexann3Max j\na pacuiwpe- 
huo cicBaxMH. Ue/ib M3o6peTeMM» - noBbiuje- 
Hue ycTOrtMMBOCTM pa6oTbi nMeBMoyAapHbix 



Mex3HM3MOB nyTGM a BTOMaTHwecxoro nepe- 
pacnpeAeneMMsi pacxoAa B03Ayxa. PacuinpM- 
Te/ib BK'/iiOMaoT xopnyc, HanpaB/iflK>mn& 
nn/ioT, KOMtiiieicT nHesMoyAapHMKOB, ycraHOB- 
zieHHux hb xopnyce. m B03AyxopacnpeAe/in- 

Te/lb C HenOABMXHblMH 6/IOX3MM 7 w 
nOABM)KHMMM 6/IOK3MM 2 1 . OXB3SCHHWMM 6eC" 

K0H6HH0H rn6xoftT«roa 22. Kopnyc coctomt M3 
noABOA^tUHX cexuiitf, b xaxAOfl M3 xoTopux 

MMGGTCB BXOAH8B 11 M BWXOAHafl 12 KdMepU W 

APocce/iHpyiotuee ycTpoflCTso. cocTonmee M3 
BTynicn 13 m noAnpy*MMeHHoro K/ianana 14 c 
OTeepcTMflMM 15. K/ianaH 3axpen/ieH Ha ujtoko 
16. Ha KOTopoM ycTaHOB/ieHhi npy*nHH \1 m 
18 m raftxa 19. npw HapyuiemiM paBHOMepno- 
ctm pa6oTU riHeBMoyAapHMKOB 6/iaroAap* hs- 
hmmmio tm6xoA T«rn 22 npowcxoAMT 

3BT0M3TMH6CK06 Bblp3BHMB3HM0 flOA^MM B03- 

Ayxa a xaKAU* nHG8MoyAapHMK. 3 ma. 



!43o6peTeHne othocmtc* x ropHOft npo- 

MWUJ/ieHHOCTH M MOXeT 6blTb MCnO/lb30B3HO B 

nneBMoyAapHbix MCxaHM3Max, npeAHaana- 
seHHUX nna pacuiMpeHMsi ckb3*mh. 

Uenbio M3o6peTeHM« nBfl«eTC» noBUiue- 
hub HaACXHOCTw paGoTbi pacuiMpMTe/i» ny- 
tcm dBTOM3TMMecxoro nepepacnpeAeneHMB 
pacxoAa ao3Ayxa b nneBMoyAapHUX Mexa- 

KM3M3X. 

Ha 4>wr. 1 n pe actb bhqh pacuiMpme/ib 
CKBdJXMH. o6m«vi bma: na 4>wr. 2 - ceseHwe A-A 
Hd 4>Mr. 1: hb 4>w\ 3 - ceneHne B-B na <t>w\ 2. 

PacuinpHTe/ib CKB3XMH BXJiKwaeT xopnyc 
1. HanpaBiisiioiuiivi nu/ioT 2, icoMnnexT paBHO- 
MCpHO pa3MetueHHwx b xopnyce nneBMOyAap- 

HMKOB 3 C padOMMMM K3Mep3MM 4 M riOpUlHBMM 

5, B03AyxopacnpeAe/iMTe/ib 6 c HenoABMXHbi- 



MH 6/10K3MM 7 M nOABOA«lUMMM CeXUMJlMM 8. 9, 

10. B xa*AOft cexuMH MMeioTca bxgah3« 11 m 
8UXOAH35I 12 xaMepu w Apocce/inpyioiuee yc- 
tpomctbo, cocTO»mee M3 BTynxw 13 m noAnpy- 
xMHeHHoro KiidndH3 14 c oTBepcniflMH 15.. 
Kiidnan 3axpenneM Ha unoxe 16, na xotopom 
ycTdHOB/iBHbi npyxMHW 17 m 18 m rartxa 19. 
Topuw cexuiift 3axpwTbJ icpwuixaMvi 20. Ha 

KOHUax UJTOKOB 16 yCT3MOB/l©HljJ nOABM^CHbie 

6iioxM 21. xoTOpbie nocpeACTBOM 6ecxoHCH- 

HOft rn6KOM TJirM 22 CBJI33Hbl C HenOABM)XHW- 

MM 6/ioxaMM 7. 

PacujnpMTenbCXB3)KMH p36oT3eTC/ieAyo- 

114MM o6p330M. 

PaCUIMpMTenb yCT3MaB/lMB3K)T H3 3d6ofi. 
BKJ}KH3H}T BpSlUCHMe M nOA3K)T Ctt3TUff B03- 

Ayx b B03AyxopacnpeAe/inre/ib 6. 
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C*3TWa B03AVX M3 BXOAHO* KBMepbl 11 B MAnpOB/ieHMW KdMep 12 B nOABOA»lUMX CdC- 

■ca*AO* noAOOA«iuew cckmmm 9. 8. 10 nepe3 H"»x 9 m 10. yMeHbwa* 3a3op MexAY noAnpy- 

OTBepCTM» 15 noAnpyxMHeHHoro K/ianana 14 jkmh6hhwmm K/ianaHaMM 14 m BTy/ixaMW 13 

m saaop MOKAy nocneAHMMW n bty/ikoA 13 ynoMfmyTbix cexuwrt. C noMOiubio 6ecxoMeM- 

nocTynaeT b BbixoAHyio icaMepy 12 m 33TeM 5 ho* tm6ko* T«rn 22. orw6aK)mert HenoABM*- 

cooTBeTCT8eHMOBpa6oMyioKaMepy4KaxAoro hwc 7 m noABM*Hbie 6/ioxm 21. x/ianaM 14 

M3 KGMniiCKTd nH6BMoyA3pHMKOB 3. npwBOA* nepeMem3eTC« b CTopoHy yBe/iMMeHM» 333opa 

BB03BpaTMO-nocrynaTe^bMoe AOM^eHne nop- b noABOA*me* ceKUnw 8, hto a BTOMajHMecxw 

ujeHb 5. noA AeAcrBMeM icoToporo ocymecTB- BOCCTaHaa/iMBaeT paBHOMepHyid pa6oiy scex 

n«ioT paapymeMwe nopoAW. 10 nHeBMoyAapHwxoB 3. 

ripw paBHOMepHOft pa6oTe riHesMoyAap- 

hmkob 3 3a3op Me*Ay noAnpy*MHeHHUM xvia- <DqpMy/iaM3o6peTeMM5i 

naMOM 14 m BTy/ixofl 13 APOCce/iMpyuiuero Pacumpwie/ib ckb3*mh. bk/ikhbkmumA 

yCTpo«CTBaicaxAOrtii3noA80A«iUMXceKUMt»8, pa3MemeMMbie b xopnyce nHesMoyAapMue 

9. lOoAMHaicoB m« CA6A0BdTe/it>HO, b pa60MyK> 15 MexaHM3Mbi m B03AyxopacnpeAe/iHTenb. no- 

•caMepy 4 Ka>KAoro nHeBMoyAapHnka 3 nocry- nocTb KOToporo cooGmeHa c pa6oMWMn xaMe- 

naeT paBHoe xonwsecTBO c*aToro B03Ayxa pawi nHeBMOyA3pHbixMexaHM3MOB, ot/im- 

npu oAHMaxoBOM AaB/ieHM*. "Haiouiifftcw TeM. sto, c ue/ibio noBbiweH** 

Ecjiw *e paBHOMepHOCTH pa6oiy nMCBMO* HaAexHOCTM pa60T« p3cwMpviTe/isi nyTeM aB- 

yAapHMKos 3 HapyuiaeTcn BC/ieACTawe bo3- 20 TOMaTMMecxoro nepepadnpeAe/iemia pacxoAa 

mokhux Ae<t>opMauMft nopujMw 5. M3MeHeHMfl ao3Ay*a b nHCBMoyAapnux MexaHM3Max, oh 

TeMnepaTypHoro pexcMMa n mc BMoyAa pH m kob cHa6xceM6noKaMM.aB03AyxopacnpeAe/iMTe/ib 

3 h/ih APyrwx <|>aicTOpOB t to 3330p mokay noA- Bwno/iHeH cckumohhum c noABOAOH xaxAOA 

npy*MHeHHbtM wianaMOM 14 m BTy/ixofl 13 M3- ceitUMM k pa6osea xaMepe ica*4bro nMCBMoy- 

MeHfleTCJinponopUMOHanbHOConpoTMB/ieHMio 2£ Aapnoro mbx3hm3M3. npw stom oamm H3 6/io- 

noTpefrrre/i». Ecjim. HanpuMep. conpoTWB/ie- kob HenoABuxno paaMemen a ueMTpa/ibHoa 

Hwe norpe6neMMio cxaioro aosAyxa rweBMoy- Macni BdaAyxopacnpeAeiMTe/i*. a APyrne yc- 

AdpHMKOM . 3. CBA33HH um c noABOA«meft TaMOB/ieMW a cexuM«x c bo3mo*hoctwk) ncpe- 

ceKUweft 8» yBe^MMMnocb. to pacxoA B03Ayxa McmeHMfl m k3*aw« hmx CBnaan c 

TaM yMeMbuiwncji w AaB/ieHwe b BbixoAMOrt xa- 30 HenoABMXHbiM 6/ioxom n oc p€ act bom 6ecxo- 

Mepe 12 B03pocno. a b bmxoahwx xanepsx 12 hcmhoA rn6icoA T*rw, npuneM KdXAasi cbkumr 

cexuwA 9 m 10 pacxoA oicaToro B03AY*a « B03AyxopacnpeAemiTe/i» KMeeT noAnpymw- 

CKOpocTberoABMxeHMaMrH08eHH0B03pacTa- MeMMwrt loianan. xoTopwft cb»33h c 6/toxoM. 

iot. mto BM3biBaeT nepeMemeHwe xnanaMOB 14 ycTaHoancMMbiM b 3toA cckumm. 




qpue.i 



1677225 




WuzJ 

CocraawTenb Jl.HepeneHicMHa 
PeAarrop B.Oe/ibAMan . TexpeA M-MopreHta* KoppeitTOp T.fla/inA 



3aica3 3091 Tnpa*c 359 noAnMCHoe 

BHHHflU TocyAapcTBeHMoro KOMMTeia no M3o6peTeHMflM m otkpwtmam npw TKHT CCCP 
1 13035. Mocusa, X-35. Payuidca* Ma6.. 4/5 



npon3BOACTBeMHO-M3AaTe/ibCKiift kqm6hh3t TlaTeHT". r. YacropoA. y/iXarapwHa. 101 



[state seal] Union of Soviet Socialist (1 9) SU (11) 1677225 Al 
USSR State Committee (5 1 )5 E 21 B 7/28 

on Inventions and Discoveries of the State 
Committee on Science and Technology 

SPECIFICATION 

OF INVENTOR'S CERTIFICATE 



(21) 4696570/03 

(22) May 29, 1989 

(46) September 15, 1991, Bulletin No. 34 

(71) Scientific-Research Mining Institute 

(72) E. A. Ivanenko, A. D. Zaytseva, and 
L. V. Sidenko 

(53) 622.233.051.77 (088.8) 

(56) USSR Inventor's Certificate 
No. 1 167294, cl. E 21 B 7/28, 1983. 

USSR Inventor's Certificate 
No. 1273490, cl. E 21 B 7/28, 1985. 

(54) BOREHOLE REAMER 

(57) The invention relates to the mining 
industry and can be used in pneumatic 
hammer mechanisms for reaming 
boreholes. The aim of the invention is to 
improve the stability of operation of 
pneumatic hammer 



mechanisms by automatic redistribution 
of the air flow. The reamer includes a 
body, a pilot guide, a set of pneumatic 
hammers mounted in the body, and an air 
flow distributor with stationary pulleys 7 
and movable pulleys 21 , encircled by 
endless flexible linkage 22. The body 
consists of feeder sections in each of 
which there are inlet 1 1 and outlet 12 
chambers and a throttling device, 
consisting of bushing 13 and spring- 
controlled valve 14 with openings 15. 
The valve is attached to rod 16, on which 
springs 17 and 18 and nut 19 are 
mounted. When the rhythmic operation 
of the pneumatic hammers is disrupted, 
automatic equalization of the air feed to 
each pneumatic hammer occurs because 
of the presence of flexible linkage 22. 3 - 
drawings. 
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The invention relates to the mining industry and can be used in pneumatic hammer 
mechanisms designed for reaming boreholes. 

The aim of the invention is to improve the reliability of operation of the reamer by 
automatic redistribution of the air flow to the pneumatic hammer mechanisms. 

Fig. 1 shows a general view of the borehole reamer; Fig. 2 shows the A— A section in 
Fig. 1; Fig. 3 shows the B— B section in Fig. 2. 

The borehole reamer includes body 1 , pilot guide 2, a set of pneumatic hammers 3 that 
are regularly disposed in the body and that have working chambers 4 and pistons 5, an air 
flow distributor 6 with stationary 



2 



pulleys 7 and feeder sections 8, 9, 10. In each section, there are inlet 11 and outlet 12 
chambers and a throttling device, consisting of bushing 13 and spring-controlled valve 14 with 
openings 15. The valve is attached to rod 16, on which springs 17 and 18 and nut 19 are 
mounted. The ends of the sections are closed by caps 20. At the ends of rods 16 are mounted 
movable pulleys 21, which are connected to stationary pulleys 7 by means of endless flexible 

linkage 22. 

The borehole reamer operates as follows. 

The reamer is placed on the bottom of the borehole, rotation is initiated and 
compressed air is supplied to air flow distributor 6. 
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Compressed air from inlet chamber 11 of each feeder section 9, 8, 10 enters outlet 
chamber 12 through openings 15 of spring-controlled valve 14 and the gap between the latter 
and bushing 13, and then respectively enters working chamber 4 of each pneumatic hammer in 
set 3, resulting in reciprocal motion of piston 5, under the action of which reaming of the rock 
occurs. 

During rhythmic operation of pneumatic hammers 3, the gap between spring- 
controlled valve 14 and bushing 13 of the throttling device is the same for each feeder section 
8, 9, 10 and consequently, an equal quantity of compressed air at the same pressure is 
supplied to working chamber 4 of each pneumatic hammer 3. 

If the rhythm of operation of pneumatic hammers 3 is disrupted due to possible 
deformations of piston 5, a change in temperature conditions for pneumatic hammers 3, or 
other factors, then the gap between spring-controlled valve 14 and bushing 13 changes in 
proportion to the resistance of the air consumer. If, for example, the resistance to compressed 
air consumption by the pneumatic hammer 3 connected with feeder section 8 increased, then 
the air flow at that point would decrease and the pressure in outlet chamber 12 would 
increase, while the compressed air flow and the air velocity would instantaneously increase in 
outlet chambers 12 of sections 9 and 10, which would result in displacement of valves 14 
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in the direction of chamber 12 in feeder sections 9 and 10, reducing the gap between spring- 
controlled valves 14 and bushings 13 of the aforementioned sections. With the help of endless 
flexible linkage 22 bending around stationary pulleys 7 and movable pulleys 21, valve 14 is 
displaced toward an increase in the gap in feeder section 8, which automatically restores 
rhythmic operation of all pneumatic hammers 3. 

Claim 

A borehole reamer, including pneumatic hammer mechanisms disposed in the body and 
an air flow distributor, the cavity of which communicates with the working chambers of the 
pneumatic hammer mechanisms, distinguished by the fact that, with the aim of improving 
reliability of reamer operation by automatic redistribution of air flow in the pneumatic hammer 
mechanisms, it is equipped with pulleys, and the air flow distributor is implemented in sections 
with feed of each section to the working chamber of each pneumatic hammer mechanism, 
where one of the pulleys is disposed in a stationary manner in the central portion of the air 
flow distributor, and the others are placed in the sections so that they can move, and each of 
them is connected with the stationary pulley by means of an endless flexible linkage, where 
each section of the air flow distributor has a spring-controlled valve that is connected with the 
pulley mounted in that section. 



[figure under columns 3 and 4] 



[see Russian original for figure] 



Fig. 1 
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Fig. 2 



[see Russian original for figure] 
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